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TECHNICAL MEMORANDUM X-73338 


COMPENDIUIVl OF METEOROLOGICAL DATA FOR THE 
TITAN MIC (AF-777) LAUNCH IN MAY 1975 

I. INTRODUCTION 


This report is a compendium of all the meteorological data collected as 
a function of the joint Marshall Space Flight Center (MSFC)/ Langley Research 
Center (LaRC) /Kennedy Space Center (KSC) rocket exhaust effluent prediction 
and monitoring program for the Titan IIIC (AF-777) launch from pad 40 at 
Kennedy Space Center at 1004 EDT on May 20, 1075. The data in this com- 
pendium were collected largely to support the MSFC diffusion predictions for 
the deployment of LaRC/KSC monitoring sites. The joint solid rocket motor ex- 
haust prediction (MSFC) and measurement (LaRC and KSC) program evolved 
in 1972 utilizing the Titan and Delta launches as a source for empirical informa- 
tion that can be employed to mure accurately predict the environmental effects 
of planned Space Shuttle operations. 

These data are archived both as an aid in postlaunch analysis and 
because they represent a unique set of atmospheric soundings with hipd) temporal 
resolution. Included in the report are the synoptic charts, surface observations, 
wind tower measurements, and rawinsonde, windsonde, and Jimsphere sound- 
ings made during this period. No attempt is made to analyze any of the data 
presented in this document. 


II. DATA 


The data are listed in Appendices A through G; page numbers for 
specific data arc given in the Table of Contents. The dates, times, and sources 
of the data are listed in Table 1. 

The synoptic charts arc from the series published weekly by the 
National Oceanographic and Atmospheric Administration (NOAA). The surface 
data are from the Cape Canaveral Air Force Station (location shown as KSC 
meteorological station in Figure l). 




TABLE 1. METEOROLOGICAL DATA SUMMARY FOR TITAN IHC LAUNCH 
ON 20 MAY 1975 AT 1004 EDT (1404Z) 


Data Type 


Time 

Source 

EDT 

Relative^ 

S 5 moptlc Charts^ 

19 

0800 

T-26 hr. 

4 min 

NOAA 


20 

0800 

T- 2 hr. 

4 min 

NOAA 


21 

0800 

T+21 hr. 

56 min 

NOAA 

0 

Surface Observations 

20,21 

0158 (20 May) to 

T- 8 hr, 

6 min to 

NOAA 

' 


0058 (21 May) 

T+ 14 hr. 

54 min 


Raw insonde 

19 

0730 

T-26 hr. 

34 min 

USAF 


19 

1015 

T-23 hr. 

49 min 

USAF 


19 

1957 

T-14 hr. 

7 min 

USAF 


20 

0057 

T- 9 hr. 

7 min 

USAF 


20 

0157 

T- 8 hr. 

7 min 

USAF 


20 

0457 

T- 5 hr. 

7 min 

USAF 


20 

0657 

T- 3 hr. 

7 min 

USAF 


20 

1005 

T+ 

1 min 

USAF 


20 

1157 

T+ 1 hr. 

53 min 

USAF 


21 

0105 

T+15 hr. 

1 min 

USAF 

W indsonde 

20 

0457 

T- 5 hr. 

7 min 

USAF 

JimsiAere 

19 

2157 

T-12 hr. 

7 min 

USAF 


19 

2257 

T-11 hr. 

7 min 

USAF 


20 

0427 

T- 5 hr. 

37 min 

USAF 


20 

0657 

T- 3 hr. 

7 min 

USAF 

Tetroon 

19 

1007 

T-23 hr. 

57 min 

USAF 


20 

0135 

T- 8 hr. 

29 min 

USAF 


20 

0756 

T- 2 hr. 

8 min 

USAF 


20 

1107 

T+ 1 hr. 

3 min 

USAF 

Tower Data 

19, 20 

2330 ( 19 May) to 

T-10 hr. 

34 min to 

USAF 



1730 (20 May) 

T+ 7 hr. 

26 min 



3 . 

Relative to launch time; for example, 1000 EDT = T+2 min. 


Charts for surface and 500 mb; also included are precipitation and maximum 
and minimum temperatures for the preceding 24-hour period. 

Location of the base station for upper air and surface observations and 
towers is illustrated in Figure 1. 
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KSC METEOROLOGICAL S. 

STATION; RAWINSONDE > 

BASE STATION v CAPE KENNEDY 



Figure 1. Location of meteorological towers and KSC meteorological station 


The rawlnsonde runs were made with an AMQ-9 radiosonde (Fig. 2) 
using the GMD-4 rather than the NOAA J005B radiosonde system. The tempera- 
ture and humidity sensor data are transmitted ten times per minute in the AMQ-9 
by a clock-actuated switch rather than the aneroid barometer switch used in the 
NOAA radiosonde. Both systems measure azimuth and elevation with the direc- 
tional receiver in the GMD. A transponder in the AMQ-9 is used to obtain the 
slant range to the radiosonde, enabling the calculation of altitude. The pressure 
is then calculated according to the hypsometric equation. The equations used in 
the computer program to calculate various thermodynamic quantities from the 
basic altitude, temperature, and relative humidity data are given in Appendix H. 

The windsonde measures lilulerianVind direction and speed as a function 
of altitude and is similar to the rawinsonde (AMQ-9) except that it does not 
have temperature and humidity sensors. 

The Jimsphere wind sensor (Fig. 3) is a silvered spherical 2-meter 
diameter superprrssurc balloon with large, irregularly spaced external rough- 
ness elements. The roughness elements effectively decrease random vortex 
shedding, or aerodynamic noise, associated with a smooth balloon operating in 
a supercritical Reynolds number regime. Thus, the Jimsphere balloon follows 
small-scale wind motions with high accuracy. The Eulerian wind profile obtained 
by precision tracking of a Jimsphere balloon has resolution of less than 100 
meters. 

Because it !s envisioned that use of the rawinsonde, windsonde, and 
Jimsphere data will be restricted to studies of the stabilized Space Shuttle 
rocket booster cloud, a;, altitude limit of 0. H km (20 000 ft) was chosen. All 
data beyond that altitude are not included in this report. The excluded data are 
archived at MSFC and are available. 

A tetrahedral balloon (tetroon) with a volume of 1 m® was tracked with 
radar to obtain the directional and altitude tracks illustrated in Appendix F. 

The tetroon was obsen'ed to follow the Lagrangian^ trajectory of the air along a 
constant density surface. The average altitude of the density surface chosen for 
the tetroon flights at KSC was 609 m (2000 ft), and it was assumed that the 
tetroon expanded between 2 to 3 percent of the designed volume. 

The data contained in this report cover a time period that is sufficient 
for most anticipated meteorological analyses. The chronology of the data 
relative to the time of launch is given in Figure 4, In most studies data within 
1. 5 hours of launch time ( 1004 EOT, 20 May) are sufficient. To facilitate 
retrieval of these data, an index is provided in Table 2 which gives the page 
number of data obtained within 1. 5 hours of launch. It is understood that for 


*For practical applications the rawinsonde, windsonde, and Jimsphere data are 
treated as Eulerian: and the tetroon data can be treated as Lagrangian. 
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Figure 4. Data chronology 


TABLE 2. METEOROLOGICAL DATA OBTAINED WITHIN 
1.5 HOURS OF T-0 (1004 EDT, 20 MAY 1975) 


TIME 


DATA TYPE 


PAGE 

T-1 hr, 19 min 

(0845 EDT) 



. 49 

T- 7 min 

(0957 EDT) 

Surface Observation 


1 17 

T-C 

( 1004 EDT) 

Surface Observation 

es 

17 

T+ 1 min 

(1005 EDT) 

Rawinsonde 

1 

27 

T+ 52 min 

(1059 EDT) 

Surface Observation 


17 

T+1 hr, 3 min 

(1107 EDT) 

Tetroon Track 


45 

T+1 hr, 26 min 

(1130 EDT) 
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a 

Tower data at 15-min intervals during the indicated period 
^Towers: 106, 110, 303, 308, 311, 313, 403, 412, 509, 714, and 803 



dynamic situations, such as the onset of a sea breeze or the passage of a front 
within 1. 5 hours of launch, the selection would have to be narrowed to a more 
appropriate period. 


III. UUNCH CONDITIONS 


At launch the KSC meteorological station reported a clear sky, a visi- 
bility of 10 miles, a wind direction of 300°, and wind speed at 4 knots. The 
wind direction and speed at T-4 minutes were 320° and 5 knots, respectively, 
at the 62-m (204-ft) level of Tower 110 located in the vicinity of Launch 
Complex 40. The wind aloft at 2. 05 km (6730 ft), near the observed altitude 
of exhaust cloud stabilization (~ 2 km), was 15° at 9 knots. 
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. . 16000 . 

267 

23 

-2.7 

-22.2 

566.72 

- . 20 

•62 

729.49 

166 

641 

• 00] 

2;9 

ItOOO 

265 

23 

-4.9 

-?4.0 

545.32 

21 

.71 

707.66 

162 

636 

.001 

242 

. mooo 

266 

. 24 

. -7.2 

-24.9 

524.55 

- - 23 

.66 

666.72 

157 

635 

.00; 

31$ 

19000 

294 

26 

-9.6 

-25.6 

504.41 

25 

.61 

666.39 

153 

632 

.00$ 

350 

_ JoOOO „ . 

299 

.. 26 

-11.6 

-27.5 

464.86 

. 25 

.53 

645.49 

147 

630 

.00$ 

3$4 


.mandatory levels 


altitude dim 

'SPCCO 


UCV PT 

PRESS ~ 

rm‘ 


CEET OES 

- KTS 

OCO c 

oro c 

MBS 

PCT 

j ‘ ^ 

AAA _ 331 

8 

25.3 

19.3 

-- 1000 _ 

69 

, 

IVI* 338 

10 

20.6 

16»6 

950 

67 


JAJ9 ,.33A 

— 12 - 

16.4 

12.0 

900^ 

75 


5031 316 

11 

13.3 

n.2 

050 

67 


6699 289 

13 - 

11.6 

-- 2.1 

- - 800 

53 


6472 297 

16 

11.9 

-9.4 

750 

21 


10333 296 

— 17 

6.2 

__ -12.5 

700 

21 


12346 295 

19 

4.9 

-15.8 

650 

20 

4 

14471 289 

22 .. 

_ .2. 

— -19.6 

600 - 

21. 


16741 265 

23 

•4.4 

-23.6 

550 

21 


19178 — 296 

^ 26 

-10.1 

■ ~ -?6.1 

. — 500 - 

25 




StSNtriCANT LEVELS 



— ALTITUOC--. 01ft 

..s^cco. 

. TC6P 

. OCO PT 

_ . PRESS. 

X/R.. 


recT oco 

M5 

0C6 C 

OCO C 

MBS 

N 


16 _ 320. 

T_ 

27.5 

20.5 

.. 1014.90 

361 


647 339 

9 

23.3 

fO.2 

906.20 

347 


2361 337. 

- Il- 

19.0 

— ]4.2 

935.29 

-.-316 


3140 336 

ia 

17.2 

12.0 

909.05 

309 


5656 - 302 

11 

11.4 

9.7 

631.26 

282 


7976 294 

15 

13.0 

•8.6 

764.06 

222 


_ 1|23« 296 

16 

6.7 

-l4.5 

677.95 

- 197 


12941 294 

20 

4.3 

•]6.3 

636.32 

156 
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.4USTZ I* «A» im 
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OIR ■ IRUO.. TCHR- .£C» Rt. 
Ot« KTS 010 C OCO c 


~RH AB HUH. 
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-OtNOITt 
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— 

_ 

- - — — 

*-* - 

-* — - 

- • 


1 


— tft 

00 .. 

2 

— 24.7 

fO.4. 

..J013.20 

77., 

^ 17.47, 

1174.43 _ 

365 

— 472 

0 

0 


i 

1000 

49 

8 

23.4 

19.4 

979.19 

40 

12.77 

1141.72 

330 

471 

• OlJ 

39 



2000. 

^ - 10 


— -s 2 1 • 2 

. 14.1 

.. 949.60 

64 

11.89. 

1112*12 

319 

668 

• 007 

*69. 

i 

\ 

3000 

313 

0 

18.3 

)3.4 

912.90 

70 

11.93 

1080.95 

310 

666 

.013 

265 



oooo 

-_300 .. 

12 


12.4 

.. 881.12 

- *^3 . 

.. 10.73 . 

1050.95 „ 

299 

664 

• 007 

2|7 

i 

1 f - 

9000 

304 

13 

14.4 

10.4 

890.21 

76 

9.91 

1023.49 

284 

661 

• 003 

3?0 



,__.6000 

. . 318 - 

14 

13.0 

8.5 

... 820.12 

79 

9.43 

993.49 

273 

699 

• 009 

3* 

, 3 


7000 

334 

14 

13.1 

-12.7 

790.94 

15 

V.7« 

961.62 

225 

659 

• 007 

46 

1 

1 

0000 

.... 339 . 

14 


.. -56.2 

. . 762.79 

12 . 

^ 1.31 

, 930.23 .. 

215 

658 

• 003 

it 

i 


oooo 

334 

16 

10.3 

-16.3 

739.44 

14 

1.30 

903.20 

209 

696 

• 00? 

262 



...^10000 

. 329 . 

16 

8.1 

. -18.1 

. 708*92 

-- 14 

1.13 

877.49 

202 

653 

• 003 

234 



11000 

325 

17 

9.4 

-19.3 

683.13 

19 

1.03 

893.60 

197 

690 

• 003 

*87 



^ 12000 

327 

10 

3.3 

-20*8 

. 658.06 

19 

.91 

828.67 

190 

, 648 

• 00? 

348 


V 

13000 

328 

18 

1.7 

-23.3 

633.79 

13 

.74 

802.74 

184 

646 

• 001 

loo 

J 


uooo 

. 324 . 

18 


-29*2 

.. 610.22 

— 13 

.. .62 

. 777.90 

177 

... 644 

.•002 

*69 

5 

1 

19000 

318 

20 

m \ ^0 

-?9.5 

587.41 

14 

• 61 

753.13 

172 

642 

• 009 

*74 

1 


^ UOOO 

315 

21 

•4*3 

-24.2 

b69.30 

19 

„ .69 

732.02 . 

168 

_ 639 

• 002 

294 

i 


17000 

310 

21 


•27. 1 

543.88 

16 

.93 

707.60 

161 

637 

.003 

238 


V 

lOOOO 

- 301 

21 

•8.2 

•27.5 

523.11 

^ 19 

• 92 

687.47 

157 

634 

• 006 

*18 

I 

”*5 

190OO 

294 

20 

-10.4 

-26.9 

502.94 

29 

.95 

666.98 

192 

631 

• 0C3 

182 

j 


^ ‘20000 

.. 299 .. 

22 

-12.7 

. -28.9 

483.39 

24 

.. . .46 

646.30 

147 

. 629 

• 003 

281 

; 


OANOATORV LEVELS. 


ALTltUDE 

018 

mco 

■ TC88 ‘ 

DEW PT' 

8R5SS 



F2CT 

DEB 


DEB C 

OCO c 

.... 86$ . 

PCX .. 

] 

394 ... 

54 

8 

24.5 

15.6 

1000 


i 

1865 

24 

7 

21.5 

14.1 

990 

63 

' 

3397 — 

.306. 

_ lo ... 

18. A - 

- 12.9 

900 

■ 70 

1 

4994 

306 

13 

14.6 

10.4 

aso 

76 

* 

6674 ... 

331 

. 14 

12^7 

•4.8 

800 

33 * 


8448 

338 

16 

IU7 

-J6.4 

750 

12 * 


10323 - 

327 

16 

7.1 

•18.5 

700 

14 


12303 

327 

18 

2.6 

-?2.2 

890 

!♦ 

i 

14413 

321 

. . 19 

•0.8 

-?S.8 

600 



16673 

312 

21 

-4.9 

-29.7 

990 

18 


1a1h4 

?96 

21 

• 11.0 

•?7.4 
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24 



SIONlOtCANT levels 


. ALTlTUOt .* 

OIR 

spceo 

TCH? 

oev PT 
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_.X/R 
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cee c 

ore c 

M8S 

H 

16 . 

80 

2 

24.7 

20.4 

1013.20 
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288 

99 

8 

24.7 

15.4 

1003.69 

339 

1263 - 

. 42 

6 

23.4 

14.9 

970.27 .. 

. 323 

1669 

31 

7 

22.0 

|6*1 

996.64 

320 

9586 

311 

14 

13.0 

8.9 

832.48 

276 

6037 

319 

14 

13.0 

8.9 

819.03 

273 

6967 

336 

14 

13.1 

-12.4 

791.89 

225 

7498 

340 

19 

12.7 

-16.9 

777.91 

214 

9397 - 

338 

. 16 

11.9 

. -16.4 . 

751.81 

. 212 - 

12486 

328 

18 

2.2 

-?3.0 

646.14 

187 

-- 19208 

317 

21 

-1.9 

-?9.1 

582.75 

171 . 

20771 

294 

29 

-13.6 

•?8.8 

468.76 

143 
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^RAVINSONOt RUN AN/OHO -4 
CAPE CANAVERAL AfS* fLORlOA 
04571 20 PAY IV75 

ascent nBR 0314 


^JfcLTlTUOE . 
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SPEED 
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«. 0 £W PT 
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RM 
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..DENSlTt. 


VS 
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DEO 

MS 

DEO C 

DEO C 
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PCT 

0/M3 

0/M3 

N 

KTS 
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0 
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16.1 

17.2 
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95 

.. 14,63 

1203.54 

356 
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0 

0 
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41 

4 

24. T 

14.4 
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53 

11.98 

1138*41 

324 

672 
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4l 
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16 

m 

23.2 

... 12.3 

946.09 

50 

10.45 

llOS.92 

306 

671 

.004 


3000 
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7 

20.2 

11.6 

913.51 

56 

10.07 

1078.60 
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667 

.005 

311 
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17.8 

. 10.6 
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64 

__ 9.65 
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664 

• OO 4 
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9 

15.4 

10.2 
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71 

9.36 
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10 

T 
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65 
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26 
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- 

ITOnO 

320 
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635 

• 00) 
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23 
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- 44.8 
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664.57 
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25 
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10 
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DEG C 

MBS 
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83 

3 

25.5 

l9«8 

1000 

72 
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22 

5 

23.5 

12.5 

950 

50 

34 1 8 
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8 

18.9 
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5021 

332 

9 

15.3 

10.2 
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72 
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21 

8 
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4.0 

800 

59 
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353 

11 

11.4 

99.9 
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10345 
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14 

6.4 

99.9 
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33? 

15 

3.7 

99.9 
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322 

IH 

.0 
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21 

-4.7 
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23 
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14.9 
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7048 

24 

9 
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2.7 

790.22 
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7 
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11.5 
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12 
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99.9 
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21962 
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664 

.003 

3o6 

sooo 

359 

8 

16.6 
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16 
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.95 

850.54 
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652 

• 00) 

IM 
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14 
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16 
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634.00 

12 
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802,04 
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.4 
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610.69 

12 


.59 . 
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19 
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12 
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?3 
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19 
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34 

i 
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•17,9 
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42 

1 

.25 
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22 

-6.2 

-21.6 

923.22 

33 
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687,40 
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.004 

5 

19000 

^20 

22 

•9.7 

-26.9 
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23 
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664,93 
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i5 
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324 
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14 
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NANDATORT levels 
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SPEED 

TEHP 

0E9 PT 

PRESS 

KM 
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DEO 
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DEO C 

OEO C 

M8S 

PCT 

391 

UZ 

2 

24.8 

20.0 
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75 

1868 

22 

6 

23.3 

14.0 

950 

56 

3406 - 

391 

8 

18.8 

13.1 

900 

69 

900$ 

399 

8 

14.6 

9.1 

890 

70 

6682 

42 

11 

11.4 
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64 

8448 

341 

10 

11*6 

• 1 7.4 

750 

12 

l0325 

331 

16 

8.0 

-20.8 

700 

11 

12312 

322 

14 

3.3 

-22.6 

690 

13 

14425 _ 

319 

- 17 

-0.7 

•26.6 
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16683 

323 

19 

-6.3 

-17.7 
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40 
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StCNiriCANT LEVELS 


^ ALTITUDE 
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DEW PT 

PRESS 
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feet 
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DEO C 

DEO C 
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H 

16 
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2 

17.2 

16.4 

1013.20 

393 

279 
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2 

24.7 

20.6 

1004.04 

363 

869 

... 63 

3 

29.0 

16.3 

982.95 

333 

21M 

19 

6 

23.1 

13.2 

941.08 

311 

25u3 

9 

T 

21.9 

11. « 

929,26 

302 

?«59 

357 

7 

20.3 

12.0 

917.82 

303 

4066 

349 

9 

17.9 

11. « 

879.36 

296 

44Q3 

349 

4 

15.9 

|0.9 

866.08 

289 

6515 

40 

10 

12.1 

5.6 

805.22 

261 

6963 

43 

11 

10.9 

4.0 

792.20 

254 

7402 

37 

11 

10.6 

2,8 

779.62 

248 

7821 

22 

10 

10.8 

-6.0 

767.81 

228 

8541 

337 

10 

11.7 

-j9.4 

747.91 

210 

8662 

329 

11 

10,0 

-14,0 

739.17 

212 

11341 

328 

14 

6.9 

-23.6 

674.64 

192 

11726 

326 

14 

4.7 

•21.5 

665.04 

191 

15338 

323 

19 

-2.6 

-?4.5 

580.13 

171 

15677 

??4 

19 

•3.7 

•?0.u 

572.62 

|7l 

16919 

322 

20 

-6.7 

-17.4 

545.77 

167 
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_ RAXINSOnOE run AN/GMO-4 
CAPE CANAVERAL AFSt FLORIDA 
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16 
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3 

20*2 

19.6 

1013.90 

96 

16.85 

1193.91 

367 

667 

6 

0 

1000 

271 

5 

23,3 

16.6 

979.70 

66 

13.85 

1143.04 

337 

671 

•001 

256 

2000 

326 

5 

21.7 

.. 13.3 

946.12 

59 

11.25 

1111.09 . 

314 

669 

•007 

32 

30C0 

342 

e 

19.5 

U.8 

913.44 

61 

10.24 

1081.18 

302 

666 

• 006 

2 

4000 

350 

6 

16,4 

9.1 

881.59 

62 

8.64 

1055.51 

287 

663 

• 00^ 

57 

5000 

7 

8 

14.1 

8.1 

850.53 

68 

6.18 

1026.74 

279 

660 

.004 

90 

6000 

24 

8 

11.3 

6.9 

820.32 

74 

7,58 

999.99 

269 

657 

• 004 

IjT 

7000 

32 

6 

9.7 

4.1 

790.95 

68 

6.29 

970.30 

255 

655 

• 003 

I 74 

8000 

339 

6 

10.2 

99.9 

762.50 

_ 999 

, 99.99 

936.34 . 

220 

656 

.009 

278 

9000 

317 

13 

10.1 

-19.2 

735.10 

n 

1.02 

903.40 

20H 

656 

.013 

300 

loooo 

316 

1 

e.i 

-17.6 

708.60 

- 14 

1.18 

876,98 , 

203 

653 

• 005 

310 

Mono 

315 

j 

6.3 

-22.0 

682.87 

11 

.81 

850.95 

195 

651 

.001 

157 

12000 

320 

IS 

4.0 

-?3.4 

657.89 

11 

.7c 

826.51 

169 

649 

.002 


13000 

322 

17 

2.0 

-25.6 

633.60 

11 

.60 

80 1.74 

182 

646 

.003 

346 

- 14000 

327 

18 

-0.2 

-?7.4 

610.07 

11 

- - .51 

778.36 

177 

644 

• OO 4 

7 

15000 

333 

19 

-2.1 

-32.2 

587.26 

6 

.34 

754,67 

170 

64 1 

• OO 3 

46 

16000 

336 

19 

-4.7 

-?8.8 

565.09 

i3 

.46 

733,01 

166 

638 

.00? 

54 

17000 

337 

19 

-6.9 

-30.0 

543.59 

14 

.41 

710.99 

161 

636 

*OOo 

126 

— 18000 

333 

18 

-7.8 

-32.8 

522.80 

11 

_ .31 

686.21 . 

155 

635 

• OO? 

2q5 

190 QO 

329 

17 

-9.6 

- 33.4 

502.69 

12 

.30 

664.34 

150 

632 

• 00? 

PM 

2noo. 

332 

17 

-11.9 . - 34.8 

mandatory levels 

403.21 

-- 13 

_ .26 

644.28 

145 

, 630 

.00? 

09 


ALTITUDE 

OIR 

SPEED 

TEMP 

OEM PT 

PRESS 

RH 

feet 

0E6 

KTS 

DEG C 

OEO C 

MBS 

- PCT 

411 

265 

7 

2?. 5 

19.2 

1000 . 

82 

1880 

321 

4 

22.0 

13.6 

95P 

59 

_ . 3414 

343 

8 

18,4 

.. 10.7 

900 

^ . 61 

5009 

8 

8 

14.0 

8.2 

550 

68 

6677 . 

35 

7 

10.3 

5.0 

BOO 

70 

8436 

323 

10 

10.5 

99.9 

750 

999 

— 10311 

316 

16 

7.6 

-19.6 

700 

12 

12297 

321 

15 

2.7 

- 74.2 

650 

12 

— 14407 _ 

330 

18 . 

-0.7 . 

-30.4 

600 

9 

16662 

337 

19 

-6.2 

- 30.2 

550 

13 

- 19091 

329 

17 

-9.9 

-33.5 

500 

12 




significant levels 


ALTITUDE— 

DIR 

.SPEED 

temp 

DEV PT 

PRESS 

i/R 

feet 

DEG 

RTS 

DEG C 

DEG C 

MBS 

N 

16 

280 

3 

20.2 

19.6 

1013.90 

367 

226 

267 

9 

22.6 

19.3 

1006.46 

359 

984 

270 

5 

23.3 

. J6.7 

980.24 

33T 

1414 

294 

4 

23.3 

14,6 

965.70 

323 

3333 

343 

8 

10.7 

10.9 

902.59 

297 

3Tl7 

346 

8 

17.3 

10.1 

890.53 

292 

5202 

11 

8 

13.7 

8.6 

f.44,37 

279 

5689 

18 

8 

11.9 

7.4 

829.5^ 

273 

7604 . 

0 

5 

B.6 

1.4 

771.3' 

244 

8178 

331 

7 

11.2 

99.9 

757 54 

207 

8622 

319 

n 

10.1 

-i7.6 

7<5.35 

211 

9532 

317 

16 

9.8 

-19.7 

7 ;:. 91 

204 

10034 

316 

16 

8.0 

-17.5 

707.71 

203 

11973 

319 

15 

4.1 

-?3.3 

658,56 

189 

- 12337 

321 

15 

2.6 

-?4.3 

649.63 

187 

13250 

323 

17 

2.0 

-25.6 

627,6? 

101 

13692 

326 

18 

• 3 

-?7.7 

617.26 

J78 

14791 

332 

19 

-l.O 

- 35.4 

591.98 

170 

15208 

335 

19 

-3.2 

-?9.0 

582.60 

170 

16772 

337 

19 

-6.3 

-30.3 

548.44 

162 


'MALI OF ■IHF 
^',E IS P(X)U 
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ASCENT nBR 0337 


-ALTITUDE- - 

OXR 

. SPEED 

.. TEMP_ 

-OEM PT 

PRESS-. 

RH AB HUM 

-DENSITY 

.l/R 

- VS 

SHTAA 

feet ^ 

0E9 

KTS 

oeo c 

OEO C 

MBS 

PCT 

G/M3 

0/M3 

N 

KTS ™ 

/see 

oeo 

16 - 

260 

4 

20.7 

20.0 — 

-1014.60. 

96 — 

17.26 

1192.42 — 

3c9_. 

688 

0 

0 

1000 

263 

9 

23.1 

|7.0 

960.52 

69 

14.32 

1144,22 

340 

671 

•005 

285 

2000 — 

292 

7 .. 

. 22.0 

13.5-.- 

- 946.91 

59 

11.38 . 

.1110.77 — 

315 . - 

669 

• 004 

13 

3000 

326 

7 

19.3 

1U3 

9I4.lt 

60 

9.93 

1082.94 

301 

666 

.007 

44 

4000 - 

3S5 

6 .. 

- 16.2 

12.7 

.. 882.31 

— 80 

ll.OO . 

1055.79 _ 

302 _ 

663 

• 006 

53 

sono 

17 

9 

14.2 

9.2 

851.28 

72 

8.78 

1026.85 

282 

660 

• OO5 


6000 

32 

- 8 - 

- 11.7 

9.2 .. 

. 821.09 

85 

8.92 

998.72.._. 

277 _ 

658 

• OO4 

132 

7000 

3S6 

7 

9.9 

2.9 

791.74 

62 

5.77 

971.10 

252 

655 

.007 

275 

8000- - 

319 

— 13 . 

- 11.9 

--T5.6 

. 703.36 

13 

. 1.38 .. 

932.69 ... 

216 

658 

• OI4 

287 

9000 

313 

16 

10.8 

-15.7 

736.01 

14 

1.38 

902.14 

209 

656 

• OOa 

292 

— leooo 

314 

16 . 

- 8.5 

- -18.2 

. 709.86 

13 

1*12 

876.97 _ 

202 

654 

.001 

6 

IIOAO 

315 

16 

6*8 

•?0.7 

603.79 

12 

• 91 

850.33 

195 

652 

• OOo 

83 

12000 -- 

318 

- 16 . 

4.4 

-??.0 - - 

. 658.60 

13 - 

• 62 . 

. 826.51 ^ 

189 _ 

649 

• 003 

4 

13000 

326 

16 

1.9 

-23.4 

634.53 

13 

.73 

803.13 

184 

646 

•0C5 

29 

14000 — 

340 

18 . 

-0.0 

.. -24.1 _ 

. 610.97 

14 

.69 

778.85 .. 

170 . 

644 

•007 

53 

ISOOO 

347 

19 

•1.9 

-?6.4 

586.14 

13 

.56 

755.09 

172 

642 

i004 

54 

16000 

347 

20 

-3.7 

-27.7 

566.00 

-- 13 _ 

.50 

731.41 

166 

640 

• OOl 

319 

17000 

340 

16 

-5.1 

-?8.7 

544.57 

14 

.46 

707.56 

161 

638 

• OO4 

221 

lAOOO - 

333 

16 

-7.3 

-29.7 . 

- 523.83 

15 . .. 

*42 

6P6.29 . 

156 . 

635 

• OO 4 

237 

19000 

336 

17 

•8.5 

-31.7 

503.73 

13 

• 35 

662.97 

ISO 

634 

• OO3 

7’ 

20000 

342 

16 . 

-10.4 

•33.0 -- 

464,30 

14 

_..31 _ 

-641.91 

145 _ 

631 

•002 

40 

— 

— 

— 

MANDATORY LEVELS- 

— 

— 







altitude” 

oir' 

'speed' 

TEMP 

DEV PT 

'“press 

RH*^ 







feet 

OEO 

KTS 

DEG C 

OEO C 

MBS - 

- PCT- 







433 

284 

9 

23.8 

22.0 

1000 ... 

90 - 







1904 

269 

7 

22.3 

)3.a 

950 

59 







... 3436 

339 

_ 7 . 

. 18.2 

— 11.7 .. 

... 900 

66 - 







5033 

17 

9 

14.1 

9.3 

650 

73 







6704 

14 

7 

10.5 

3.3 

600 . 

— 61 







8469 

314 

15 

11.0 

-17.7 

750 

12 







- 10346 „ 

31S 

16 

6.2 

-16*9 

700 . 

- 13 . 







12334 

320 

17 

3.6 

-?2.8 

650 

12 







-.14446 ... 

345 

.. 19 _ 

-0.7 

. -25.7 — 

600 _ 

13 - 







167a6 

343 

19 

•4.9 

•28.6 

550 

14 







- 19144 

339 

. 17 

— 8 # 6 

-32»0 - 

_ 500 - 

13 - 








SIONIFICANT levels 


altitude^ 

- DIR 

SPEED 

TEMP 

DEW PT 

PRESS 

I/R 

feet 

OEO 

KTS 

DEG C 

DEG C 

MBS 

N 

16. . 

280 

4 

20.7 

20.0 

1014.60 

369 

100 

289 

10 

23.4 

21.8 

1011.63 

375 

432 - 

- 284 

9 

23.0 

22.0 

1000.06 

373 

1328 

283 

8 

23.3 

13.6 

969.39 

320 

- 2261 

300 

7 

21.2 

12.8 

936*30 

311 

2717 

316 

7 

19.5 

1?.0 

923.35 

306 

-- 35fi2 

342 

7 

17.8 

12.0 

895.53 

301 

39^0 

354 

6 

16.2 

)?.7 

862.63 

30? 

- 4938 

16 

. 9 

14.3 

9.1 

853.18 

282 

5875 

31 

6 

11.8 

io.3 

024.61 

282 

6613 

20 

7 

10.7 

3.4 

803.01 

255 

7059 

355 

7 

9.7 

2.9 

790.04 

252 

7511 

331 

10 

11.2 

99.9 

777.10 

212 

7995 

319 

13 

11.9 

-15.5 

763.49 

216 

8434 . 

314 

IS 

11.0 

-|7.9 

751.38 

212 

9446 

314 

16 

10.2 

-17.6 

724.10 

205 

98n9 

314 

16 

8.6 

• i7.0 

714.51 

204 

13155 

328 

18 

1.5 

-23.4 

630.84 

183 




1 

1 
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- 



— 

- “■ 

* 

.. - . 

' ' — - 



- - ■ ' 

_ALTiTUDC 

OIR 

SPEED 

TEMP 

OEM PT 

. PRESS - 

RM 

AB HUM . 

DENSITY 


, VS 

SHEAR 

nti 

0E6 

ATS 

0C6 C 

OfO c 

MBS 

PCT 

0/M3 

0/M3 

N 

KTS 

/SEc 

OEO 

16 

320 

5 

27,3 

19.4 

. 1015.60 

_ 62 .. 

16.27 

1167.97 

35S 

675 

^ 0 

0 

ICPO 

317 

7 

23*4 

15.6 

981,61 

61 

12*92 

1145,31 

332 

671 

• 003 

36® 

2000 . . 

314 

....6 .. 

. 2U4 

|4.4 

- 947.90 

64 . 

I2*0f 

1113.77^.. 

320 . 

669 

•ool 

16T ^ 

3000 

343 

7 

19*3 

12*0 

915*15 

63 

10*41 

1083.72 

304 

666 

• OOf, 

5 I 

4000. . 

7 

7 

14*4 

8*4 

883*24 

59 . 

8.25 

105V, 55 . 

28b 

663 

*005 

78 

5000 

19 

6 

14.0 

9*0 

852.12 

72 

8.68 

1028.58 

282 

660 

*003 

U7 

4000 - 

23 

7 

12*1 

4*0 

821.89 

57 

6*16 

999,99 

261 

65B 

.003 

38 

7000 

7 

9 

10*3 

• 0 

792.49 

49 

4,68 

971,13 

245 

656 

• 006 

3?6 

BOOO 

331 

. 15 

. 11*0 

99.9 

... 764.05 

999 . 

99,99 

936.33 . 

212 .. 

657 

• OI 5 

29? 

9000 

323 

20 

10*4 

99*9 

736.63 

999 

99.99 

904,86 

202 

656 

• OOq 

363 

10000 . 

325 

20 

0*7 

99*9 

. 710.09 

. 999 

99.99 

877.71 

196 

654 

•ooi 

43 

llOOO 

330 

20 

6.0 

99.9 

684.29 

999 

99.99 

853,93 

190 

651 

•003 

52 

12000 

335 

20 

3.7 

99*9 

659.20 

999 

99.99 

829.45 

185 

648 

*003 

62 

13000 

342 

20 

2*5 

99*9 

634.89 

999 

99.99 

802*42 

179 

647 

• 004 

79 

UOOO 

348 

20 . 

. .2 

99.9 

.. 611.34 

999 . 

99.99 

779.22 

174 

644 

• 004 

6« 

iSOCO 

351 

19 

•2*0 

99*9 

588.47 

999 

99.99 

756.17 

168 

64l 

• 00? 

135 

16000 . 

344 

18 

-4*4 

99*9 

566.28 

. 999 

99.99 

734.19 . 

164 

63V 

• 003 

223 

UOOO 

345 

19 

.4,8 

09.9 

544.83 

999 

99.99 

707,3? 

158 

638 

• 00? 

32? 

16000 . 

342 

20 . 

-6*6 

99.9 

524.10 

999 

99*99 

684.02 

153 

636 

*oc? 

288 

19000 

337 

19 

-8.7 

99.9 

504.02 

999 

99.99 

664.02 

140 

633 

.303 

240 

20000.._ 

341 

. 20 

-11.6 

99.9 

... 464.54 

999 

99.99 . 

645.40 

144 

630 

.001 



mandatory levels 


altituoV 

blR 

speed' 

7EHP 

OEM 

PRESS ■ 

RH 

- feet _ 

DEO 

MTS 

DEG C 

0E6 C 

HBS 

PCT 

... 464 _ 

.323 

7 

25*0 

f6*5 

- - 1000 

59_ 

1914 

313 

6 

21*3 

i*.5 

950 

64 

3466 

-355 

— 7., 

. 16.0 

... 9.9 

900 

59 . 

5061 

20 

6 

13.9 

8*6 

850 

71 

6730 

IS 

9 

10.9 

• 4 

800 

. 49 

8493 

324 

10 

U«1 

99*9 

750 

999 

10368 . 

327 

20 

7*7 

99*9 

700 

. 999 

12350 

337 

20 

3*? 

99.9 

6S0 

999 

14461-.. 

350 

. 20 .. 

- -0*9 

99.9 

. 60 O 

999 

16718 

345 

19 

-4.4 

99.9 

550 

999 

— 19159 _ 

336 

19 

-9.1 

99.9 

500 

999 




SlONIFtCkNT LEVELS 


.ALTITUDE — 

DIR. 

SPEED 

TEHP 

Dew pt 

PRESS 

. . I/R 

feet 

DEO 

KTS 

OEO C 

OCG c 

HBS 

N 

16 

320 

5 

27.3 

19.4 

1015.60 

355 

1545 

312 

7 

21*9 

fS*5 

963.11 

328 

?7T9 

333 

7 -- 

. 20.2 . 

12.8 

922.31 

.308 

3180 

348 

7 

18.7 


909.36 

301 

4959 

19 

6 

14.1 

9*2 

853.38 

263 

72?9 

358 

10 

9.8 

-0*1 

785.89 

244 

... 764? 

340 

12 

10.5 

• 10*8 

773.98 

224 

8125 

328 

16 

IU2 

99.9 

760.56 

206 

.. 8559 . 

324 

.. 18 

11*1 

. -?2.5 

748.60 

- 209 

ooftB 

323 

20 

10*3 

99*9 

734.79 

201 

16059 

346 

18 

-4.6 

99.9 

- 565.00 

163 

16090 

345 

19 

•4.6 

99.9 

547.36 

150 

19627 

338 

19 

-10*1 

99.9 

491.74 

145 


I 

* 
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1 




RAMINSOnOC run an/ohd*« 
e*Rr CANAVERAL AFSt FLORIDA 
15ST2 20 NAt IVT5 

ASCENT nBR 033« 


» 

..AtflTUDC . 

OIR 

SPCCO 

TEHP. 

.. DEV RT 

.PRESS .. 

RM 

. A8 HUM - 

DENSITT 

l/R_^ 

VS 

SMEOR .... 1 i 


FCtT 

DC6 

KTS 

OED C 

DEO C 

MBS 

PCT 

6/M3 

6/N3 

N 

KTS 

/5Ec 

OEO , 

f 

... Ift . 

320 

0 

30«0 

19.0 

IOIS.60 

.. 52 

16.08 

USS.78 

350 . 

679 . 

6 

8 i i 


1 1000 

331 

$ 

25.1 

16.2 

vat.«2 

58 

13.35 

1138.79 

332 

673 

.00$ 

34 1 


1 £000 - . 

300 

.9.. 

2U5 

15.0 .. 

908.20 

67 

12.59 

1113.02 

323 

669 

.002 

02 . .. 1 


i 3000 

30$ 

$ 

17.9 

13.6 

915,01 

75 

11.00 

1080.83 

312 

665 

.002 

1 06 If 


1 .. .. 4000 . * 

309 

7 

15.2 

13.7 

863.37 

90 

11.76 

1060*01 

308 

662 

• 002 

I6l I 

1. 

; sooo 

303 

6 

13*7 

10.6 

eSE.19 

82 

9.69 

) 029.00 

268 

660 

.00? 

us i- 


• . 6000 . 

306 

5 

11.7 

T.l - 

831.96 

-- 73 

, 7.65 

1000.68 

. 270 

657 

• OOl 

.. 

V 

7000 

15 

11 

9.0 

0.6 

793.52 

72 

6.55 

973.18 

257 

655 

•oil 

36 • ) 


0000 -- 

350 

10 

8*3 

.... . -OaO 

. 763.96 

. ^ SO 

. . 4.S6 

9A2.80 

__ 239 , 

654 

• OlQ 

305 . j i 


0000 

330 

19 

8.7 

•\3.3 

736.35 

19 

1.68 

909.02 

213 

654 

.013 

2<?» f 


— leOQO - 

325 

- 20 

6.0 

-10.7 - 

709.66 

. 20 

1,51 

863.33 

206 

651 

• OC3 

270 


liODO 

32$ 

1$ 

0.7 

•fO.2 

683.74 

20 

1.59 

656.37 

201 

609 

.003 

1?3 


12000 

330 

IT 

2.6 

•16.5 

6S8.59 

.. 23 

.. 1.33 

831.39 

190 

607 

• OO4 

loo . . 

/ 

13000 

306 

IT 

«s 

•l6.9 

630.20 

26 

1.2$ 

806.70 

18B 

600 

• 006 

63 ¥ 


14000 — 

355. 

- 1$ 

-0.0 

- ■•|6.2 — 

.. 610.96 

29 

1.37 

779.12 

. 182.. 

603 

.00^ 

6f r 


tsooo 

353 

1$ 

-2.7 

•19.1 

587.69 

27 

l.«8 

756.30 

175 

601 

• OOl 

276 


16000 - 

353 

18 

•0.8 

. -22.5 . 

565.50 

23 

.81 

733.59 

169 

638 

•ooi 

172 1 . 

* 

17000 

355 

19 

•6.1 

•23.8 

500.03 

23 

.72 

709.28 

163 

637 

•oo| 

27 1 * : 


laooo - 

309 

20 

•7.1 

•26.7 

523,28 

19 

.56 

684.86 

156 

635 

•004 

2$l ' 


1«?000 

305 

18 

-8.9 

-28.7 

503*22 

18 

.07 

663.26 

151 

633 

•004 

198 - > 

f 

20000 .... 

355 

.--17 

_ -10.9 

^ -29.9 

083.78 

19 

.02 

602.05 

106 

631 . 

• 00s 

.. 


— 

— 


xANOATORy levels. 

— 

— 






7 

V 

’“AUfifuOE'^" 

DIR* 

' SPEEO" 

TEMP 

' DEV PT 

~»ESS“ 

RM* 






■} 


FEET 

DEO 

KTS 

DEO C 

0E6 C 

R8S . . 

-- PCT 








40$ . 

327 

6 

26.6 

17.0 - 

1000 . 

56 






^ i 

i- 

1944 

339 

9 

21.7 

15.1 

950 

66 






' } 


3072 

350 

8 . 

16.6 

- 13.1 

. . 900 - 

80 








5063 

303 

6 

13.7 

10.7 

850 

62 








-- 6731 . 

IS 

9 

9.7 

7.0 - 

~ 600 

86 






y , 


$085 

33$ 

17 

8.1 

-0.1 

750 

02 






'T i 

1 


10309 

325 

-- 20 

5.7 

. .|S.3 . - 

- 700 . 

20 






1 ; 


12320 

338 

17 

1.9 

-16.9 

6S0 

23 






1 


14027.... 

355 

... 18 

— -l.O 

-17.0 _ 

600., 

29 






\ : 


16681 

.356 

19 

-5.7 

-23.5 

550 

23 






1 


1911$ - 

306 

. 18 

•9.3 

-28.8 

500 . 

19 








sionipicant levels 


_AL71TU0£ . 

DIR 

SPEED 

TEMP 

OEV PT 

. PRESS... 

- ..X/R - 

feet 

OFO 

KTS 

DEO C 

OEO C 

MBS 

H 

16 

320 

0 

30.0 

19.0 

lOlS.60 . 

350 

ono 

326 

6 

E6.T 

iT.i 

1002.37 

300 

1259 

*.332- 

9 

20.0 . 

. is.9 

. 974.74 .. 

. 330 - 

1679 

336 

9 

22.6 

,s.s 

958.94 

3?6 

2201 

302 

9 

20.7 

10.7 

9‘*«,28 . 

320 

2899 

307 

A 

18.2 

13.5 

916,71 

3)2 

4050 

309 

7 

15.1 

13.7 

eai.67 . 

308 

65P0 

3 

6 

10.5 

0.9 

$90.76 

260 

6662 - 

. 15 

0 

9,8 

8.3 

802.37... 

. 271 

7056 

15 

11 

9.3 

4.0 

790.91 

255 

B070 

339 

17 

8,0 

.3,5 

750.85 

229 

99P7 

330 

19 

8.8 

-13.3 

736*70 

213 

_ 135^6 

352 

18 

•0.5 

-16.3 

621.20 . 

„ 165 

182*^2 

346 

19 

•7,0 

-27.2 

517.56 

155 


300 

\8 

•8*5 

-?8.5 

507.07 

. 152 


1 

I 

V 




28 



^flAWlhSONOE RUN AN/GMO-4 

CAPE CANAVERAL AFSt FLORIOA 

051SZ 21 MAY IVT5 

ASCENT N8R 03AQ 


AwTITUDE 

rEET 


CIR SPEED TEMP >_0EN PT PRESS RH . AR HUN. .DENSITY ... 1/H VS SHEAR 

DEG KTS OEO C DEO C MBS PCT G/M3 0/M3 N KtS /SEc OE© 


16 

0 

- 0 

22.2 

20.6 

. l0M.»0 

91 

i7.78 

1!86.52 

. 370 

669 

0 

0 

1000 

S3 

7 

26.7 

?«.3 

080. 

76 

17,29 

1136.90 

355 

672 

• 01? 

53 

2000 

- 54 

7 

21.2 

— . 18.4 . 

-- 947.36 

85-^ 

15.71 

- 1111.80 

_ 341 

668 

• OOo 

2?9 

3000 

45 

7 


12.6 

914.65 

63 

10.68 

1082.02 

305 

667 

• 00? 

344 

4000 - . 

32 

9 

17.6 

10. 1 - 

882.61 

... 62 

9.28 

1052.87 

291 

664 

.00* 

350 

5000 

23 

It 

15.4 

*^.0 

851.6:^ 

'7 

7,55 

1024.02 

274 

662 

• QOS 

353 

6000 - 

18 

12 

13.7 

5.0 

821. TT 

. _ -»6 - 

6.61 

993.91 

262 

660 

• OOl 

316 

7000 

12 

13 

U.8 

2.7 

792.59 

54 

6.65 

965.45 

250 

656 

• 00? 

3ft6 

BOOO 

16 

-- 13 

-- 9.9 

l.l - 

- 764.22 

54 _ 

5.10 

. 937.35 

240 

655 

• 00| 


Rgoo 

20 

14 

8.7 

-5,2 

736.7? 

39 

3.45 

908*47 

224 

654 

• 00? 

64 

~ iconc 

19 

IS 

7.3 

•j3.1 

710.05 

. 22 

1.72 

8H0.9B 

?(-7 

652 

• 003 

lA 

nooo 

19 

16 

6.1 

-11.6 

6R4.22 

27 

1.96 

852.56 


651 

•oof 


:?jflo 

23 

16 

4.9 

-16.0 

659.23 

-- 21 

1.41 

625.24 

193 

650 

• 00? 

147 

a303^ 

25 

14 

3.5 

-?9.3 

63S.04 

7 

.46 

799.33 

181 

646 

• 003 

l«2 

lAOQU 

- 19 

— 13 . 

— - 1.6 

— 99.9 .. 

611.58 

— 999 - 

-99,99 

. 775.45 

174 

646 

.003 

257 

15000 

15 

14 

• 0 

99.9 

508,64 

999 

99,99 

750.97 

167 

64* 

• 00? 

329 

lOCuO — 

15 

15 

-l.O 

99.9 _ 

$66.66 

. 999 

99.99 

725.55 

162 

643 

• 00? 


) .000 

14 

17 

•2.5 

99.9 

545.61 

999 

99,99 

703.28 

156 

641 

• 001 

2 

mono 

8 

17 

-5.1 

.... 99.9 . 

526.98 

. 999 . 

99.99 

682.30 

152 

638 

• 003 

299 

loono 

5 

17 

•7.4 

99.9 

504.97 

999 

99.99 

661.93 

147 

635 

• 00? 

241 

20000 — 

7 

16 

-9.7 

99,9 . 

. 485.55 

999 . 

99.99 

642.13 

143 

632 

.OOl 


— 

— 


mandatory levels 









Iltitude 

biR 

SPEED 

TEMP 

DEV PT 

PRESS 

^ RH ~ 







- FEET . 

OEO 

KTS 

OEO C 

oro c 

MBS 

PCT 







442 

S3 

7 

24.S 

70.1 

1000 

T6 







1918 

54 

T 

21.3 

19.0 

950 

87 







3452 - _ 

39 . 

e 

18.4 

11.7 

_ * 900 

65 - 







S0S2 

23 

11 

|5.2 

6.8 

850 

57 







^ - 6731 

13 

13 

12.-. 

- 3.4 

noo 

54 








16 

13 

9.4 

-0.6 

750 

5C 







10355 

19 

16 

6.9 

-12.3 

700 

<'4 







123>3 

24 

15 

4,4 

-J9.8 

650 

16 







U4I5 . 

15 

. 13 

.6 

99.9 

eoo 

- 999 







16753 

14 

16 

-2.1 

99.9 

550 

9V9 







10233 - 

5 

16 

-8.0 

99.9 

500 

999 









SIONIPtCAHT LEVELS 








.ALTITUDE^ 

DIR . 

SPEEO 

TEMP 

DEW PT „ 

. PRESS 

X/R 







feet 

0C6 

KTS 

OEO C 

DEO C 

MfiS 

N 







16 

0 

0 

22.2 

20.6 

1014.90 

370 







197 

52 

7 

24.4 

70.0 

1008.53 

361 







978 

-S3 . 

7 - 

.. 24.8. 

70.3 

. 981.67 _ 

355 







1897 

54 

7 

21.3 

19o2 

950.80 

346 







. . 2720 . 

49 

7 

20.3 

17.9 

923.74 

308 







7817 

15 

13 

10.1 

1.8 

769.36 

2*3 







9620 

29 

15 

7.7 

-13.9 

720.11 

209 







11396 

20 

16 

5.5 

•11.1 

674.24 

200 







-^-13125 . 

25 

14 

3.4 

-31.3 

. 632.07 

ISO 







13313 

20 

13 

1.9 

*32.0 

615.80 

176 







- U613 - — 

15 

13 

• 4 

99.9 

597.56 

169 







16164 

15 

IS 

-l.l 

99.9 

563.33 

161 
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APPENDIX D 
WINDSONDE DATA 



TCST NBN* 0741S 06918 

MINnSONoE 

CAPE CAnAVEHAL APS* PLA. 
OPStZ 20 HAY 1975 
ascent NBR. 0336 


altitude 

oin 

PEET 

DEO 

16 

280 

lOPO 

260 

2000 

332 

3000 

340 

.. .. 4000 - 

3S0 

5000 

9 

... 6000 

21 

7000 

44 

- . eono 

333 

9000 

318 

.. louoo 

316 

itooo 

314 

12000 

321 

noflo 

321 

14000 

327 

15000 

333 

... 16000 . 

337 

17000 

337 

leoco 

333 

19000 

329 

. 20000 

330 


SPEED SHEAR 


K7S 

/SEC 

018 

3 

0 

6 

5 

• 004 

234 

5 

• 009 

28 

8 

• 006 

359 

. 8 

• 902 

87 

8 

• 005 

84 

8 

• 003 

119 

7 

• 005 

14? 

6 

• 013 

275 

14 

• 014 

307 

. 17 

• 005 

. 309 

15 

• 003 

159 

IS 

• 003 

6i 

17 

• 004 

326 

19 

• 004 

9 

IB 

• C03 

7? 

19 

• 003 

. 35 

19 

• 000 

23? 

18 

• 003 

197 

17 

• 002 

22? 

16 

• 002 

135 


Pr..r.c, 


I' ( 




NOT FIU:t;0 



APPENDIX E 
JIAASPHERE DATA 


-NU tage blank not filmed 
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01572 20 NAY 

1975 




ALTITUDE 

DIR 

SPEED 

SMEAR 

ASCENT 

FEET 

DEC KTS 


/SEC 

FP8 

U 

80.0 

2.00 

0 

99.94 

500 

52.0 

8.00 

0 

99.94 

1000 

111.8 

6.34 

0 

16.6 

1500 

17.2 

7.22 

.0338 

18.4 

2000 

15.4 

9.41 

.0073 

17.9 

2500 

19.5 

5.92 

.0117 

17.0 

3000 

359.6 

4.56 

.0077 

16.3 

3500 

342.9 

6.45 

. 0082 

17.1 

4000 

339.0 

8.53 

.0074 

16.3 

4500 

333.6 

11 .90 

.0117 

16.4 

5000 

315.9 

11.55 

.0122 

16.5 

5500 

322.0 

12.32 

.0050 

15.5 

4000 

323.2 

12.37 

.0008 

14.7 

6500 

330.5 

13.20 

.0062 

16.9 

7000 

354.9 

14.21 

.0199 

16.0 

7500 

10.5 

16.87 

.0167 

15.7 

8000 

346.2 

15.45 

.0234 

16.1 

8500 

340.4 

13.68 

.0078 

17.7 

9000 

325.9 

16.82 

.0167 

19.1 

9500 

330.6 

14.09 

.0101 

18.3 

10000 

336.3 

15.34 

.0065 

17.4 

10500 

337.5 

18.77 

.0117 

17.8 

11000 

332.2 

17.41 

.0073 

18.6 

i 1500 

336.1 

20.72 

.0120 

18.6 

12000 

340.8 

21 .85 

.0070 

17.9 

12500 

334.8 

18.71 

.0128 

17.1 

13000 

325.3 

15.69 

.0140 

17.5 

13500 

314.5 

14.09 

.0110 

17.1 

14000 

312.2 

14.80 

.0030 

16.5 

14500 

311.0 

18.95 

.0140 

15.6 

15000 

313.8 

19.66 

.0040 

15.0 

15500 

311.7 

22.68 

.0105 

15.8 

16000 

308. 1 

22.80 

.0047 

16.0 

16500 

301.2 

21 .08 

.0108 

16.7 

17000 

307.4 

21.97 

. 0084 

16.6 

17500 

310.8 

22.32 

.0048 

16.3 

18000 

305.9 

23.27 

.0074 

16.6 

18500 

299.2 

24.57 

.0103 

16.7 

19000 

307.8 

24.45 

.0123 

17.5 


} 
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TEST NBR 741S 
JIUSPHERE WIND DATA 
CAPE CANAVERAL AFS« FLA. 


02572 20 NAY 
ALTITUDE 

1975 

DIR 

SPEED 

SHEAR 

ASCENT 

FEET 

DEG KTS 


/SEC 

FPS 

IS 

80 . 0 

2 . 00 

0 

99.94 

500 

52.0 

8 . 00 

0 

99.94 

1000 

97.2 

4 . 91 

0 

17.3 

1500 

29.5 

6.63 

.0223 

17.6 

2000 

21.8 

8 . 17 

.0061 

17.5 

2500 

15.0 

7.52 

.0037 

17.8 

3000 

352.3 

7 05 

.0099 

18.4 

3500 

328.0 

7 . 70 

.0107 

18.6 

4000 

338. S 

8.59 

.0059 

18.1 

4500 

328 0 

11 . 84 

0126 

19.1 

5000 

323. 1 

9.77 

0075 

18.7 

5500 

321 . 0 

11.01 

. 0044 

19.4 

6000 

322.6 

11 . 31 

0014 

19 . 1 

6500 

318.6 

12 . 20 

.0040 

17.0 

7000 

2.8 

11 .43 

.0300 

16.8 

7500 

24 . 9 

18 . 71 

0311 

17.0 

8000 

356.3 

15.28 

.0306 

17.0 

8500 

348.5 

13.38 

.0090 

16.3 

9000 

337.6 

11 .37 

.0104 

15.0. 

9500 

334.9 

11.19 

.0020 

16.4 

10000 

337.6 

15 . 04 

0132 

17.6 

10500 

338. 1 

15.69 

.0022 

17.0 

11000 

343.5 

18 . 12 

0099 

17.9 

11500 

344.4 

19 . 89 

.0060 

17.6 

12000 

344.7 

19 . 42 

.0015 

17.6 

12500 

339.9 

16.52 

.0111 

17.7 

13000 

324.8 

13 74 

.0163 

14.9 

13500 

318.3 

14 . 27 

.0056 

15.3 

14000 

309.9 

15.87 

.0091 

15.8 

14500 

312 0 

18.89 

0104 

16.7 

15000 

317.8 

18 77 

0065 

15.9 


TEST NBR 7415 
JIMSPHERE WIND DATA 
CAPE CANAVERAL AFS. 
0827Z 20 NAY 1975 


ALTITUDE 

FEET 


DIR 

DEG KTS 


SPEED 


SHEAR 

/SEC 


ASCENT 

FPS 


u 

180.0 

2 . 00 

0 

99.94 

500 

89.0 

2 . 00 

0 

99.94 

1000 

234.3 

6 . 93 

0 

16.9 

1500 

269.7 

1 . 30 

.0200 

16.4 

2000 

39.5 

1 . 84 

.0097 

16.1 

2500 

343.1 

7 . 34 

.0221 

17.0 

3000 

330.0 

8 . 11 

.0064 

17.6 

3500 

336.8 

8. 17 

.0032 

16.7 

4000 

352.0 

7 . 64 

.0072 

17.2 

4500 

352.3 

7 . 28 

.0012 

16.2 

5000 

358.7 

7 . 87 

.0036 

16.7 

5500 

20.9 

8 . 53 

.0108 

17.5 

SOOO 

30. 1 

4.97 

.0125 

16.5 

6500 

22.6 

6 . 04 

.0044 

17.7 

7000 

42.6 

9 . 30 

.0140 

16.4 

7500 

52.4 

10 . 07 

.0062 

16.3 

8000 

337.5 

6 . 75 

.0358 

17.5 

8500 

315.3 

10 . 12 

.0156 

15.6 

9000 

326.6 

15 . 45 

.0198 

17.6 

9500 

327.6 

14 . 74 

.0027 

15.9 

10000 

324.5 

14 . 98 

.0029 

16.0 

10500 

320 . 1 

14 . 57 

.0040 

16.0 

11000 

313.6 

16 . 05 

.0076 

18.8 

11500 

318.2 

15 . 28 

.0049 

16.0 

12000 

309.5 

15 . 04 

.0077 

16.6 

12500 

321.6 

14 . 68 

.0107 

15.8 

1 3000 

320 8 

16 . 52 

.0061 

16.1 

13500 

321.3 

17 . 41 

.0032 

16.4 

14000 

323.3 

18 . 12 

.0032 

16.6 

1 4500 

332.3 

20 . 78 

.0136 

16.6 

15000 

333.2 

20 . 60 

.0012 

16.3 

15500 

337.0 

19 . 54 

.0058 

15.2 

16000 

335.4 

18 . 12 

.0052 

15.8 
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TEST NBR 741S 

JIMSPEERE WIl^ DATA 
CAPE CANAVERAL AFS« FLA. 


10572 20 
ALTITUDE 

HAY 1975 
OIR 

SPEED 

SHEAR 

ASCENT 

FEET 

DEG KTS 


/SEC 

FPS 

U 

280.0 

3 . 00 

0 

*'9.96 

500 

264.0 

7.00 

0 

99.96 

1000 

262. 1 

6.51 

0 

17.0 

1500 

274.9 

3.37 

.0113 

17.4 

2000 

353.3 

5.27 

.0190 

17.1 

2500 

308.6 

7.52 

.0181 

17.2 

3000 

339.1 

7.28 

.0133 

16.3 

3500 

328.5 

8.70 

.0069 

17.3 

4000 

350.8 

10 . 07 

.0132 

17.0 

4500 

360.0 

8.05 

.0084 

17.3 

5000 

24.4 

9.59 

.0136 

16 . 1 

5500 

20.2 

9 . 89 

.0025 

17.5 

6000 

32.0 

11.07 

.0082 

18.5 

6500 

40.2 

8 . 76 

.0092 

17.5 

7000 

44.6 

6 . 45 

.0079 

16.6 

7500 

57.4 

7 . 64 

.0066 

15.6 

8000 

309.0 

9 . 71 

.0479 

17.5 

8500 

312.7 

14 . 15 

.0151 

15.9 

9000 

306.5 

17.11 

.0116 

16.7 

9500 

315.0 

17.47 

.00^5 

16.4 

10000 

312.5 

16 . 76 

00v4 

16.3 

1 0500 

313.7 

16.05 

.0027 

17.1 

1 1000 

312 8 

17.23 

.0042 

17.3 

11500 

315 2 

17 . 17 

.0024 

16.5 

12000 

314.9 

17.11 

.0004 

16.6 

1 2500 

309.5 

18 . 47 

.0071 

16.9 

13000 

317.7 

18.95 

.0093 

16.2 

1 3500 

325. 1 

18 . 95 

.0082 

16.7 

14000 

335.2 

20 . 78 

.0133 

17 0 

1 4500 

336.7 

18 . 89 

.0067 

17.1 

15000 

337.9 

19.07 

. 0014 

16.5 

1 5500 

332.9 

18 . 83 

.0056 

16.9 

16000 

339 3 

19 36 

.0073 

16.9 

16500 

337 3 

19 24 

.0023 

17.2 

1 7000 

336.7 

21 20 

.0066 

16.2 

1 7500 

332 2 

16 . 64 

.0159 

17.2 
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APPENDIX F 
TETROON TRACKS 


p:.. 


■ 'Jl,ANK NOT 
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TIMI 


KSC TETROON I 
RILEAS6 DATE 
TIME. 


DIRECTIONAL TRACK 












OIRECTtONAL TRACK 


NORTH 



Vj 3U 4'j 60 

TIME AF TF H RELFASF (mm) 

KSC IF IHOUN OlF^rCT'ONAL AND Al TITUDE TIFACKS 

HFIFASE DATE 70 > 1AY 19/S SAJ 0730 

TIME n/sG F or niSG /) 

T 7 HR .8 MIN 


I 


i 

( 


44 






APPENDIX G 
TOWER DATA 



Symbols and Units Used in Tower Data 
Computer Printout 


Symbol 

DIR 

DIR DEV 


DP 

GST 


INT 


Lapse Rate 


RH 

SPD 

TT 

5 PPM 


10 PPM 


99, 99. 9 
999 999.9 


Definition • Units 

Wind Direction Degrees measured clockwise 

from north (OO) 

Standard Deviation Degrees 

of Wind Azimuth Angle 
for Specified Data 
Sampling Interval 

i 

. I 

I 


I 


Dew Point Deg. Farenheit (°F) 

Highest wind speed Knots 

during specified 
data sampling 
interval 


Data Sampling Minutes 

Interval 


Temperature Difference °F 

between the 54’ and 6' 
levels 


Relative Humidity Percent 

Wind Speed Knots 

Temperature °F 

Downwind distance at which Miles 
the ground level pollutant 
concentration is 5 parts 
per million (5 PPM) for 
an assumed ground level 
emission rate of 1,000 
pounds per minute. 

Downwind distance at which 
the ground level pollutant 
concentration is 10 parts 
per million (10 PPM) for 
an assumed ground level 
emission rate of 1,000 
pounds per minute. 


Missing Data 


1 

i 




1 \ 






i 
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MIMO SVSTCH TONtR DATA 
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APPENDIX H 


CALCULATION OF THERMODYNAMIC VARIABLES 
FROM RAWINSONDE DATA 



The equations used for calculation of thermodynamic 
variables from measurements of altitude, temperature and 
relative humidity obtained from the GMD-4, AMQ-9 rawinsonde 
system are summarized herein; these equations, originally 
developed for the GMD-2 system (Ref. 1), must bo used in 
conjunction with the list of symbols and units provided at 
the ei.d of this appendix. 

Atmospheric Density, p 
p = 348.38 ^ 

V 

Pressure, P 

p = p*io-(h-h’>/^221.266 


Geopotential Height, h 
"9.8 vn 

Virtual Temperature, T^ 

= T(1 + .376932 e/p') 

Moan Virtual Temporaturo, T^^, 


T. 


T + T 

V V 


vm 


Vapor Pressure, e 


e = C.ll f,j 10 


7.5t/(t+237.3) 


72 


Dew Point Temperature, t^ 


237.;} loK O - 186.527 
8.236 - log « 


Potential Temperature, 


0 a T 




Virtual Potential Temperature 0 


°v - ^ (^) 


.288 




Absolute Humidity, 


= 216.7 e/p 


Microwave Refractive Index, n 


n = 1 +1 


For data tabulation, use; 


N = (n-l)lO 


Speed of Sound, V 


V = 6d3.855 
s 


y 

\273.16y 


i 







I 


LIST OF SYMBOLS AND UNITS 




e vapor pressure 

fjj relative humidity expressed 

as a decimal 

g acceleration of gravity at 

geographical location of the 
rawinsonde station 

h goopotential height at the top 
of the layer bounded by h and h* 

h* geopotenlial height at the 

bottom of the layer bounded 
by h and h' 

II geometric altitude at the top 

of the layer bounded by H and H' 

H' Geometric altitude at the 

bottom of the layer bounded 
■ by II and H* 

n microwave refractive index 

N unit of refractive index used for 

simplification of da^a tabulation 

P pressure at geopotential height h 

p’ pressure at gcopotential height h* 

r radius of the earth 

e 

t temperature 

T temperature 

t^ dew point temperature 

T virtual teinperaturo at 

^ geopotenlial height h 


millibars (mb) 


meters/soconds 
(m/sec^) 


feet (ft) 
(ft) 

(ft) 

(ft) 


2 


(mb) 

(mb) 

(ft) 

degrees Celsius (°C) 
degrees Kelvin (°K) 
(°C) 


("k) 
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I 


Tv’ 

virtual temperature at Reopotential 
height h' 

(°K) 

^vm 

the mean virtual temperature of 
layer bounded by h and h' 

(®K) 

''s 

speed of sound 

knots 

P 

atmospheric density 

grams/meter 

(gm/m^) 


absolute humidity 

(gm/m^) 

0 

potential temperature 

(°K) 

®v 

virtual potential temperature 

(”k) 


; I 
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